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Highly processable polymeric compositions based on LLDPE 

The present invention relates to a polymeric composition 
based on linear low density polyethylene (LLDPE) endowed with 
improved processability and improved mechanical properties with 
respect to the LLDPE of conventional type. The polymeric 
compositions according to the invention comprise, in addition to 
the linear low density polyethylene, a copolymer of propylene 
with ethylene and at least an a-olef in CH^CHR 1 , wherein R 1 is an 
alkyl radical having from 2 to 10 carbon atoms, said copolymer 
of propylene having a relatively high insolubility in xylene. 

The LLDPE polyethylene has several applications and it is 
particularly employed in the preparation of films. This is a 
consequence of the fact that the LLDPE films are endowed, with 
respect to those obtained by conventional low density 
polyethylene (LDPE), with improved mechanical and optical 
properties . 

The production of LLDPE films, however, presents some 
difficulties, mainly due to the fact that the polymer in the 
melted state does not have a sufficiently high melt strength, 
while its viscosity in the melted state is rather high. 

In order to keep the productivity of the film extruders 
unaltered, it is necessary to modify them, for instance by 
widening the slit or increasing the temperature of the extruder 
head . 

These modifications cause difficulties in the cooling of the 
blowing bubble at the extruder outlet and dis homogeneity in the 
film thickness. 

In addition to these drawbacks, the hot welding of the LLDPE 
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films shows low resistance to heat. 

In order to overcome the above shortcomings, in USP 
4,871,813, it was proposed to use blends of LLDPE with a 
crystalline copolymer of propylene with an alpha-olefin CH 2 =CHR r 
(where R 1 is an alkyl radical having 2-10 carbon atoms) 
optionally containing ethylene in amounts lower than 10%; in any 
case, the ethylene content must always be lower than the a-olefin 
content . 

The propylene copolymer contains from 7 to 40% by weight of 
a-olefin, has a fusion enthalpy lower than 75 J/g and is added 
in an amount of from 1 to 25% by weight. Moreover, the propylene 
copolymers disclosed in said patent are characterized by a 
particularly irregular molecular structure, due to the good 
randomization of the comonomer and to the low isotactic index. 
In particular, the isotactic index determined through solubility 
measures in n-heptane, is always lower than 65. The degree of 
crystallinity of the propylene copolymer is low, always lower 
than 35%, preferably from 10 to 30%. 

The LLDPE-propylene copolymer blend is prepared by mixing 
the components in the melted state in an extruder and 
subsequently pelletising. It is also possible to mix the 
components in the solid state and to feed such mixture directly 
into the extruder for the molding of the finished article. 

The so obtained compositions show a certain improvement of 
the processability and of heat resistance during hot welding. On 
the contrary, the mechanical properties do not substantially 
change . 

The International Patent Application Wp 93/03078 describes 
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a process for the preparation of LLDPE having improved 
processability characteristics by sequential polymerization in 
two or more gas-phase reactors having a f luidized or mechanically 
mixed bed. In one of the reactors, mixtures of. ethylene and an 
a-olefin CH 2 =CHR, wherein R is an alkyl radical having from 1 to 
10 carbon atoms, are polymerized to give LLDPE and, in another 
reactor, mixtures of propylene and an a-olefin CH 2 SS CHR I / wherein 
R 1 is an alkyl radical having from 2 to 10 carbon atoms, are 
polymerized to give a crystalline. copolymer of propylene having 
a fusion enthalpy higher than 70 J/g. The thus obtained 
compositions have, with respect to the previously described 
mechanical mixtures, the advantage of a better homogeneity and 
therefore improved optical properties. The polymer obtained does 
not necessitate pelletisation processes and can be fed directly 
into the film extruder with a remarkable energy saving. 

It has now been found that it is possible to produce a LLDPE 
having better processing characteristics and at the same time 
improved mechanical properties through mixing of LLDPE with a 
copolymer of propylene with ethylene and at least one a-olefin 
having particular characteristics of insolubility in xylene. 

Unexpectedly the impact resistance and tear resistance of 
the polymeric composition of LLDPE with the crystalline copolymer 
of propylene with ethylene and at least one a-olefin CH 2 =CHR ! are 
much better than the analogous non modified LLDPE. For example, 
mixing a LLDPE, obtained by copolymerization of ethylene and 1- 
butene, with a copolymer of propylene with ethylene and 1-butene, 
the mechanical properties of the so obtained composition are 
decisively better with respect to the initial LLDPE and are the 
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same as, or better than those of the LLDPE obtained by 
copolymerization of ethylene with 1-hexene. This constitutes a 
remarkable advantage in that, as known, the LLDPE copolymers of 
ethylene with butene have decisively lower production costs than 
the LLDPE with hexene or other higher er-olefins. 

The mechanical properties are better than, for the same 
conditions, those obtained according to the process of the patent 
application WO 93/03078. 

These improvements are further accentuated when the 
polymeric compositions of the invention are directly prepared in 
synthesis by a sequential polymerisation process. 

The polymeric compositions of the invention comprise: (a) 
75 to 95% by weight of a copolymer of ethylene with an a-olefin 
CH 2 =CHR, where R is an alkyl radical having 1 to 10 carbon atoms, 
said copolymer of ethylene containing up to 20% by mole of o- 
olefin CH 2 =CHR, and (b) 5 to 25% by weight of a copolymer of 
propylene with ethylene and at least one a-olefin CHj-CHR 1 , where 
R 1 is an alkyl radical having 2 to 10 carbon atoms. The copolymer 
(b) contains 80 to 98% by weight of propylene, 1 to 10% by weight 
of ethylene and 1 to 10% by weight of a-olefin CH 2 =CHR' and is 
characterised by an insolubility in xylene of higher than 70%. 

It has been seen in fact that, in order to obtain 
improvements in the mechanical properties and the process ability 
of LLDPE, it is essential that the copolymer (b) has an 
insolubility in xylene of higher than 70%; that is also when the 
fusion enthalpy, determined by Differential Scanning Calometry 
(DSC), shows relatively low values, for example 50 J/g. 

The high insolubility in xylene is and index of 
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stereoregular structure of the propylene and of a homogeneous 
distribution of the ethylene and a-olefin CH^CHR 1 units in the 
polymeric chain. 

The xylene insoluble, determined according to the subsequent 
method, is preferably higher than 75%, more preferably higher 
than 85%. Preferably in the copolymer (b) the content of 
propylene ranges between 85 and 96% by weight, the content of 
ethylene ranges between 2 and 8% by weight and the content of a- 
olefin CH 2 =CHR' ranges between 2 and 7% by weight. The content of 
ethylene may also be higher than that of the a-olefin CH 2 =CHR'. 
The content of the various components is determined by IR and NMR 
analysis . 

The a-olefin CH^CHR 1 may be selected, for example, among 1- 
butene, 1-hexene, 1-octene, 4 -methyl- 1 -pent ene, and preferably 
is 1-butene or 1-hexene. 

The fusion enthalpy of the copolymer (b) is generally higher 
than 50 J/g, preferably higher than 60 j/g, more preferably 
higher than 70 J/g. The melting temperature of the copolymer (b) 
is less than 140 °C and preferably between 120 and 140 °C. 

The crystallinity index of the copolymer (b) is generally 
higher than 50%. 

The Melt Index (determined according to the method ASTM D- 
1238, condition L) of the copolymer (b) has values generally 
ranging between 5 and 1000, preferably between 5 and 100, more 
preferably between 5 and 30. 

The copolymers which constitute the component (b) of the 
polymeric composition of the invention may be conveniently 
prepared using a highly stereospecif ic catalyst, of the type 



WO 95/20009 PCT/EP95/00110 

described in the patent application EP-A-395083, the description 

of which is included for reference. 

The copolymer (a) used in the composition of the invention 
has a density comprised between 0.88 and 0.945 g/cm 3 . Preferably 
these values are comprised between 0.89 and 0.94, more preferably 
between 0.90 and 0.935. 

The Melt Index (determined by the method ASTM D-1238, 
condition E) of the copolymer (a) has values generally comprised 
between 0.1 and 10 g/10 minutes, preferably comprised between 
0.2 and 3 g/10 minutes, more preferably between 0.2 and 1 g/10 
minutes . 

The a-olefin CH 2 =CHR may be, for example, selected among 
propylene, 1-butene, 1-hexene, 1-octene, 4-methyl-l-pentene; 
preferably 1-butene or 1-hexene is used. In the preparation of 
component (a) of the composition of the invention, the olefins 
CH 2 =CHR may even be used as a mixture. 

The copolymer (a) is prepared by copolymerization of 
ethylene with an a-olefin CH 2 =CHR, in the presence of a Ziegler- 
Natta type catalyst obtained by the reaction of an organometallic 
compound of a metal from groups II and III of the Periodic Table 
with a catalytic component comprising a transition metal 
belonging to groups IV, V or VI of the Periodic Table. Preferably 
the transition metal compound is supported on a solid carrier 
comprising magnesium halide in active form. Examples of catalysts 
usable in the preparation of the copolymer (a) are described in 
U.S. P. No. 4,218,339 and U.S. P. No. 4,472,520 the description of 
which is herein included for reference. The catalysts may also 
be prepared according to the methods described in the US patents 
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U.S. P. No. 4,748,221 and 4,803,251. 

Particularly preferred are the catalysts comprising 
components having regular morphology, for example spherical or 
spheriform. Examples of such catalysts are described in the 
patent applications EP-A-395083, EP-A-553805 and EP-A-553806. 

The polymeric compositions of the invention preferably 
comprise from about 75 to about 95% by weight of copolymer (a) 
and from about 5 to about 25% by weight of copolymer (b); 
preferably, the content of copolymer (a) is comprised between 75 
and 90% by weight and the content of copolymer (b) between 10% 
and 25% by weight. 

Preferably component (a) is a copolymer of ethylene with 1- 
butene and component (b) is a copolymer of propylene with 
ethylene and 1-butene. 

In the X-ray diffraction spectra of the composition of the 
invention both reflections typical to polyethylene and 
polypropylene appear. 

The polymeric compositions of the invention may be prepared 
by mixing the components in the melted state, for example in a 
single or twin screw extruder. The components of the mixture may 
be fed directly into the extruder or may be premixed in the solid 
state. 

Preferably the composition of the invention is directly 
prepared in polymerisation operating in at least two reactors in 
series in which, whatever the order and using the same catalyst 
in the various reactors, in one of the reactors copolymer (a) is 
synthesised and in the other reactor copolymer (b) is 
synthesised. The polymerization is conveniently carried out in 
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the gas phase using a fluidised bed reactor. 

A further aspect of the present invention in fact relates 
to a process to prepare the previously described composition 
directly by polymerization of the monomers in the gas phase, in 
the presence of a catalyst obtained from the reaction between: 

(i) a solid catalytic component comprising a titanium 
compound containing at least a titanium-halogen bond 
supported on a magnesium halide in active form and 
optionally an electron-donor compound; 

(ii) an Al-alkyl compound; 

(iii) optionally, an electron-donor compound; 
operating in two or more fluidised or mechanically stirred 

bed reactors in series in which, in any order and using the same 
catalyst in the various reactors : 

(I) in one reactor a mixture of ethylene with an a-olefin 
CH 2 =CHR, where R is an alkyl radical having 1 to 10 carbon atoms, 
is polymerised to obtain a copolymer of ethylene with said olefin 
containing up to 20% by mole of a-olefin; 

(II) in another reactor a mixture of propylene, ethylene and 
at least one a-olefin CH 2 =CHR', where R 1 is an alkyl radical 
having 2 to 10. carbon atoms, is polymerised to obtain a copolymer 
with a xylene insoluble fraction higher than 70% and containing 
80 to 98% by weight of propylene, 1 to 10% by weight of ethylene 
and 1 to 10% by weight of a-olefin CH 2 =CHR', in amounts of between 
5 and 25% by weight with respect to the total polymer obtained 
in (I) and (II). 

Preferably the gas phase polymerisation is preceded by the 
following stages: 
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(a) pre-contact of the catalyst components in the absence of 
polymerizable olefin or optionally in the presence of said 
olefin in a quantity less than 5 grams per gram of solid 
catalytic component, operating in such a way to obtain a 
stereospecific catalyst capable of yielding, during the 
polymerization of step (II) previously described, a 
copolymer of propylene with ethylene and at least one ce- 
olef in CI^CHR 1 , having an insolubility in xylene of at least 
70%; 

(b) pre-polymerization, using the catalyst obtained in step 
(a), of propylene or mixtures thereof with ethylene and/or 
alpha-olefins CI^CHR 1 , under conditions such to obtain a 
polymer having an insolubility in xylene of higher than 
60%, in an amount of from 5 to about 1000 g per g of solid 
catalyst component, preferably comprised between 10 and 500 
g per g of solid catalyst component. 

The polymeric compositions of the invention are 
characterised by improved mechanical properties when compared 
with the mechanical properties of the corresponding non-modified 
LLDPE . In particular the impact resistance, measured by the 
method ASTM D1709 (Dart test) and the tear resistance, measured 
by the method ASTM D1922 (Elmendorf method) are improved. The 
film obtained from the composition prepared by mechanical mixing 
of the components has impact resistance (Dart test) generally 
higher than 4 g/micron, whilst films obtained from the 
compositions directly prepared in synthesis have values even 
higher than 8 g/micron. The tear resistance, determined by the 
Elmendorf method on the films obtained from the composition of 
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the invention having a thickness of 25 micron, shows values 
generally higher than 250 grams in the direction of the machine 
and higher than 500 grams in the transversal direction. These 
values are particularly important in that they are associated 
with a good processability which allows the performance of the 
film extruder to be improved without worsening the optical and 
mechanical properties of the film itself. With respect to the 
conventional type LLDPE it is possible to obtain a film having 
better mechanical properties at a lower cost. 

Because of their high processability and mechanical strength 
characteristics, the compositions of the invention find 
applications in several sectors such as: blown films and cast 
films both monolayer and multilayer; coextruded films and 
laminates in which at least one layer consists of the composition 
of the invention, and at least one layer consists of a 
thermoplastic polymer, such as for example polypropylene 
homopolymer, copolymers of propylene with ethylene and/or a- 
olefin having 4-12 carbon atoms, polyethylene homopolymer (both 
LDPE and HDPE), copolymers of ethylene with a-olefin having 3-12 
carbon atoms, ethylene-vinylacetate copolymers, polyvinylidene 
chloride; extrusion jackets for substrates and electric cables; 
injection molding; blow molding; thermoforming. 

The following examples are given to illustrate and not to 
limit the invention. 
EXAMPLE 

The properties indicated have been determined according to 
the following methods: 

Polypier composition: percentage by weight of the various 
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monomerB determined by I.R.; 

xylene jnsolubles; 2 g of polymer is dissolved in 250 cm 3 of 
xylene at 135 °C whilst stirring. After 20 minutes the solution 
is left to cool under stirring until the temperature reaches 25 
°C. After 30 minutes the insoluble polymer precipitate is 
separated by filtration. The solvent is removed from the solution 
via evaporation under a nitrogen flow and the residue is dried 
under vacuum at 80 °C until a constant weight is reached. In this 
way the percentage of soluble polymer in xylene at 25 °C is 
calculated and, consequently, the percentage of insoluble polymer 
i6 determined; 

Melting temperal-»T-»? ASTM D 3418-82; 

Enthalov of f»B^ P? ASTM D 3418-82; 

Density; ASTM D 1505; 

Melt Index E f mte \ ; ASTM D 1238, condition E; 
Melt Index £ (MTF): ASTM D 1238, condition F; 
Melt Index (MIT,): ASTM D 1238, condition L; 
E/E: ratio between Melt Index E and Melt Index F; 
Haze.: ASTM D 1003; 
Dart f.gRi-; ASTM D 1709; 

E lmepdorf year Strengt-h : ASTM D 1922, determined both in 
machine direction (MD) and transversal direction (TD); 

gryetall Injty index; determined on a granule by X-ray 

diffraction analysis. The level of crystallinity is quantified 
according to the method described by J.T.Tritignon, J.L.Lebrun, 
J.Verdu, Plastics and Rubber Processing and Applications, 2, 
(1982), pag 247-251. According to said methodology three variable 
parameters are defined from 0 to 1. The first of which (CR) is 
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the total crystal linity index, the second (PP) is the 
polypropylene type crystallinity index, the third (PE) is a 
polyethylene type crystallinity index. 
EXAMPLE 1 

A polymeric composition according to the invention was 
prepared by mechanical mixing of a component (a) (LLDPE obtained 
by copolymerizing ethylene with 1-butene) with a component (b) 
(copolymer of propylene with ethylene and 1-butene). The 
characteristics of the components used were: 

(a) LLDPE: 

- MIE 0.8 g/10 min 

- F/E 28.3 

- Density 0.9217 g/cm 3 

- content of 1-butene 6 % weight 

- Dart test 4.1 g/micron 

(b) Copolymer propylene/ethylene/l-butene : 

- content of propylene 92.5 % weight 

- content of 1-butene 5 % weight 

- content of ethylene 2.5 % weight 

- MIL 8 g/10 min 

- xylene insolubles 88 % 

- melting point 133.1 °C 

- enthalpy of fusion 73.5 J/g 

The composition was prepared by mixing in an extruder of the 
Bandera TR 60 type. The blend thus obtained was subsequently 
filmed through a Betol 2525 extruder. The characteristics of the 
blend and properties of the film were as follows: 

- content di LLDPE (% weight) 90 . 



WO 95/20009 



13 



PCT/EP95/00110 



content of copolymer (% weight) 



10 



- Haze (%) 



29 



- Dart test (g/micron) 



4.5 



Notable improvements also resulted in the processability with 
respect to the initial LLDPE . For the same amount of film 
produced, the absorption of the film extrusion motor was 8.5 
Ampere for non-modified LLDPE and 7.5 Ampere for the blend of 
LLDPE with the copolymer. 

EXAMPLE 2 

By comparison, the same LLDPE used in example 1 was mixed in the 
same extruder previously used with a random copolymer of 
propylene with 1-butene. The random copolymer of propylene 
contained 9.5 % by weight of 1-butene, had a melting point of 143 
°C and a fusion enthalpy of 76 J/g. The blend obtained was filmed 
using the same apparatus of example 1. The characteristic of the 
blend and properties of the film were as follows: 

- content of LLDPE (% weight) 90 

- content of copolymer (% weight) 10 

- Haze (%) 30 

- Dart test (g/micron) 2.4 

EXAMPLE 3 

A composition according to the invention was prepared in a 
pilot plant operating continuously. The plant comprised a vessel 
to which the catalytic components were fed and mixed to form the 
catalyst itself, a loop reactor (prepolymeriser) which received 
the catalyst formed in the previous step and to which propylene 
and liquid propane was fed, and two fluidised bed gas phase 
reactors connected in series, the first of which received the 
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prepolymer formed in the previous stage and discharged the 
polymer into the second reactor after separation of the non- 
reacted monomers . In the first reactor the copolymer of propylene 
with ethylene and 1-butene (component (b)) was produced, in the 
second reactor a copolymer of ethylene with 1-butene (LLDPE, 
component (a)) was produced. 

The solid catalytic component was prepared according to the 
method described in example 3 of the patent application EP-A- 
395083 and was fed into the precontacting vessel. To this vessel 
triethylaluminium (TEAL) and cyclohexyl-methyl-dimethoxysilane 
as electron donor were fed in amounts such to give a weight ratio 
between TEAL and the solid component of 4.95 and a weight ratio 
between TEAL and the electron donor compound of 5. The precontact 
vessel was also fed with propane as inert media. The residence 
time was about 10.5 minutes. The product discharged from this 
reactor was fed to the prepolymeriser . The residence time in the 
prepolymeriser was about 30 minutes and the temperature was 
maintained at 22 °C. The prepolymer was then sent to the first 
gas phase reactor. From this reactor the polymer produced was 
discharged to a gas-solid separation system which removed the 
undesirable monomers and then was sent to the second gas phase 
reactor. The main operating conditions of the gas phase reactor 
were the following: 
FIRST GAS PHASE REACTOR 

- Temperature (°C) = 65 

- Pressure (bar) = 15 

- Residence time (min) = 73 

- Propylene (%mol) = 24.1 
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- Ethylene 

- 1-Butene 

- Propane 

- Hydrogen 



(%mol) 
(%mol) 
( %mol ) 
(%mol) 



0.5 
1.0 
74.2 
0.15 



The amount of copolymer of propylene with ethylene and 
butene produced in the first reactor was equal to 15% by weight 
of the total polymer produced. The characteristics of the 
propylene copolymer produced in the first reactor were as 
follows : 



- content of propylene 

- content of 1 -butene 

- content of ethylene 

- MIL 

- xylene insolubles 

- melting point 

- enthalpy of fusion 
SECOND GAS PHASE REACTOR 

- Temperature 

- Pressure 

- Residence time 

- Ethylene 

- 1-Butene 

- Propane 

- Hydrogen 



92.4 % weight 
5.4 % weight 
2.2 % weight 
10 g/10 min 

90.5 % 
132.3 °C 
75.5 J/g 



(°C) - 85 

(bar) « 20 

(min) = 120 

(%mol) = 37.3 
(%mol) = 10.8 
(%mol) = 38.2 
(%mol) = 13.7 

85% by weight of the total 
produced in the two 
reactors . 

The final product obtained was filmed using the same 



- Amount of LLDPE produced 
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apparatus as in example 1. The characteristics of the blend and 
properties of the film were as follows: 

g/10 min 



1.1 
31.0 

0.9090 g/cm 3 



83 

123.7 

8.0 

37 

300 

600 



% weight 
°C 

g/micron 
% 

grams 
grams 



- MIE 

- F/E 

- Density 

- xylene insolubles 

- melting point 

- Dart test 

- Haze 

- Elmendorf test MD 

TD 

EHUffifcB 4 

By comparison, in the same pilot plant of example 3, a 
polymeric composition was prepared according to what described 
in the patent application WO 93/03078, by copolymerization of 
propylene with 1-butene in the first gas phase reactor and 
copolymerization of ethylene with 1-butene in the second gas 
phase reactor. 

The amount of polymer of propylene with 1-butene produced 
in the first reactor was equal to 15% by weight of the total 
polymer produced. The characteristics of the propylene copolymer 
produced in the first reactor were as follows: 



- content of propylene 

- content di 1-butene 

- MIL 

- xylene insolubles 

- melting point 

- enthalpy of fusion 



89.2 % weight 
10.8 % weight 
10.7 g/10 min 

90.3 % 
136.2 °C 
75.0 J/g 
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The final product obtained was filmed using the same 
apparatus as in example 1. The characteristics of the blend and 
properties of the film were as follows: 



- MIE 

- F/E 

- Density 

- xylene insolubles 

- melting point 

- Dart test 

- Haze 



0.99 
31.1 
0.9151 
89 

122.9 

5.0 

49 



g/10 min 

g/cm 3 
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CLAIMS 

1. Polymeric compositions comprising: (a) 75 to 95% by weight 
of a copolymer of ethylene with an a-olefin CH 2 =CHR, where 
R is and alkyl radical having 1 to 10 carbon atoms, said 
copolymer of ethylene containing up to 20% by mole of cr- 
olefin CH 2 =CHR, and (b) from 5 to 25% by weight of a 
copolymer of propylene with ethylene and at least one a- 
olefin CH 2 =CHR 1 / where R 1 is an alkyl radical having 2 to 10 
carbon atoms, containing 80 to 98% by weight of propylene, 

1 to 10% by weight of ethylene and 1 to. 10% by weight of a- 
olefin CH 2 =CHR I , said copolymer (b) being characterised by 
a xylene insolubles of higher than 70%. 

2. Polymeric compositions according to claim 1, wherein the 
copolymer (b) shows a xylene insolubles of higher than 75%. 

3. Polymeric compositions according to claim 1, wherein the 
copolymer (a) is present in amounts ranging between 80 and 
90% by weight and copolymer (b) is present in amounts 
ranging between 10 and 20% by weight. 

4. Polymeric compositions according to claim 2, wherein in the 
copolymer (b) the content of propylene ranges between 88 
and 96% by weight, the content of ethylene ranges between 

2 and 8% by weight and the content of a-olefin CH^CHR 1 
ranges between 2 and 7% by weight. 

5. Polymeric compositions according to claim 1, wherein the 
copolymer (b) shows a DSC curve with a maximum at 
temperatures of less than 140 °C. 

6. Polymeric compositions according to claim 4, wherein the 
copolymer (b) shows a melting point comprised between 120 
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and 140 °C. 

7. Polymeric compositions according to claim 1, wherein the cr- 
olefin CH 2 =CHR is propylene, 1-butene, 1-hexene, 1-octene, 
4-methyl-l-pentene . 

8. Polymeric compositions according to claim 1, wherein the a- 
olefin CH 2 =CHR ! is 1-butene, 1-hexene, 1-octene, 4-methyl-l- 
pentene. 

9. Polymeric compositions according to claim 1, wherein the 
component (a) is a copolymer of ethylene with 1-butene and 
the component (b) is a copolymer of propylene with ethylene 
and 1-butene. 

10. Polymeric compositions according to claim 1 characterised 
by a tear strength, measured on a film having a thickness 
of 25 micron, according to the ASTM D 1922 method of higher 
than 250 grams in the machine direction and higher than 500 
grams in the transversal direction. 

11. Polymeric compositions according to claim 1 characterised 
by an impact resistance, measured according to the ASTM D 
1709 method, of higher than 8 grams/micron. 

12. Polymeric compositions according to one or more of the 
previous claims in the form of non-extruded granular 
particles. 

13. Polymeric compositions according to one or more of the 
previous claims in the form of spheroidal particles. 

14. Films obtained from the polymeric compositions according to 
one or more of the previous claims. 

15. Coextruded films, wherein at least one layer consists of a 
film according to claim 14 and at least one layer consists 
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of a thermoplastic polymer. 

16. Coextruded sheets and laminates, wherein at least one layer 
consists of a film according to claim 14 and at least one 
layer consists of a film of a thermoplastic polymer. 

17. Formed articles obtained from the polymeric composition 
according to one or more of claims 1 to 14. 

18. Process for the preparation of polymer compositions 
according to claim 1 by gas phase polymerisation of 
monomers in the presence of a catalyst obtained by reaction 
between : 

(i) a solid catalytic component comprising a titanium 
compound containing at least a titanium-halogen bond 
supported on a magnesium halide in active form and 
optionally an electron-donor compound; 

(ii) an Al-alkyl component; 

(iii) optionally, an electron-donor compound; 
operating in two or more fluidised bed or mechanically 
stirred reactors in series in which, in any order and using 
the same catalyst in the various reactors: 

(I) in one reactor a mixture of ethylene with an o-olefin 
CH 2 =CHR, where R is an alkyl radical having 1 to 10 
carbon atoms, is polymerised to obtain a copolymer of 
ethylene with said olefin containing up to 20% by mole 
of cc-olefin; 

(II) in another reactor a mixture of propylene, ethylene 
and at least one a-olefin CH^CHR 1 , where R 1 is an alkyl 
radical having 2 to 10 carbon atoms, is polymerised to 
obtain a copolymer with a xylene insoluble fraction 
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higher than 70% and containing 80 to 98% by weight of 
propylene, 1 to 10% by weight of ethylene and 1 to 10% 
by weight of a-olefin CH^CHR 1 , in amounts between 5 
and 25% by weight with respect to the total polymer 
obtained in (I) and (II). 



INTERNATIONAL SEARCH REPORT 



IntL. .Jonal Application No 

PCT/EP 95/00110 



A CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C08L23/04 C08F297/08 C08J5/18 



According to In ternational Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED ~ ~ — - 



inimum documentation searched (clasjfication system followed by classification symbols) 

IPC 6 C08L C08F C08J 



Documentation searched other than minimum documentation to the extent that such 



documents are included in the fields searched 



Electronic data base consulted during toe international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP,A,0 556 815 (HIMONT INCORPORATED) 25 
August 1993 

see page 3, line 19 - line 12; claims; 
table lb 

EP.A.O 519 837 (ECP-ENICHEM POLYMERS 
FRANCE S. A.) 23 December 1992 
see page 3, line 27 - line 29; claims; 
tables I, II 

W0.A.93 03078 (HIMONT INCORPORATED) 18 

February 1993 

cited in the application 

see page 3, paragraph 2; claims 



1-18 



1-18 



1-18 



[""] Furthcr documents are listed in the continuation of box C 



0 



Patent family members are listed in annex. 



• Special categories of cited documents : 

*A' document defining the general state of the art which is not 
I considered to be of particular relevance 

"E* earlier document but published on or after the international 
filing date 

'V document which may throw doubts on priority dairnfs) or 
which is ated to establish the publication dati of another 
ataaon or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

" p * document published prior to the international filing date but 
later than the priority date claimed 



Date of the actual completion of the international search 

16 March 1995 



T later document published after the international 01ing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underiyine the 
invention 

'X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

'Y* document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"&* document member of the same patent family 



Date of mailing of the international search report 

2 6.04.95 



Name and mailing address of the ISA 

K,f ro Pf?o n o P ^'S 0ff,cc » PB - 5818 PatenUaan 2 
NL - 2280 HV Rijswijk 
Tel. ( + 31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: ( + 31-70) 340-3016 

Form PCT/1SA/210 (second sheet) (July 1992) 



Authorized officer 



Clemente Garcia, R 



Information on patent family members 


Intt. .^ional Application No 

PCT/EP 95/00110 


Patent document 
cited in search report 


Publication 
date 


Patent family ) Publication 
member(s) date 



EP-A-0556815 



25-08-93 



AU-B- 
CN-A- 
JP-A- 



655531 
1076203 
6087986 



22-12-94 
15-09-93 
29-03-94 



EP-A-0519837 23-12-92 FR-A- 2677989 24-12-92 

CA-A- 2090007 22-12-92 

W0-A- 9300401 07-01-93 

JP-T- 6501049 27-01-94 



WO-A-9303078 


18-02-93 


AU-A- 


2379292 


02-03-93 






BR-A- 


9205312 


27-09-94 






CA-A- 


2092921 


01-02-93 






EP-A- 


0525767 


03-02-93 






EP-A- 


0551485 


21-07-93 






JP-T- 


6503852 


28-04-94 






US-A- 


5387749 


07-02-95 



Form PCT/lSA/210 (j»t«nt ftmily moex) (July 1992) 



